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2. SgJ AH fi°UH, SAHIAi(§J £S)S 3S§[^ FD¥^ 1 

3. § ffl^g) 



't-^rlk Cff^^f ^-^7fl3l ^° s v 7l7l- -g-^S] 

*fl cilolEl^. oJSl ^ #*1 ^ ^ofl ^O.^L, z] o] # 

3» cflo]E)sl 7fl^ #o]^ ^eflsq- ^ t ^^on^oiiAi 

7]# til °1 &l * ^ ^^o.^. ^§1-71 ^«fl SL^l; ^?HM ol^ol^l 

^ *f-3L ^-7} ^ ^ajofl ^^-g- i^l ^ ~ ~fy °A & ^ *fl\fl# ^ 

CH1A1 >{d« ^7flSl-7l ^ol-l- #olJl ! 2]- ^ollAl 71 

EflolBj^- ^S}^ 51^; B|-S-^^.Ml ^ol^ n .fi. A]-g-*>^A-lS ^ 

*7l ^ ^-g; oV^^o.^. ^S^, ^l^H 5U^ cflolEl ^-g: 7>^?fl ^-o.^ 

*1, cflolE) jL-i:^: sH+Sl cflolEl ^-g- 5)n i-2.£l^ ^ ^ 
£. 3 
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^fJ?:-^ cff^^ IHHH #<8= ^ ^ ^1 ^ u o v ^ 

51 #£fl 7}^o)) o^V Jf^g-ev cff^4^ * 0 V ^HH ^f-^-i: °]-g-^r 

ALOHA tflolEl ^5-, 

£ 2^ ^-^^r ^-g-§>7l ^ <^«]:^°] ^-£-t> 



— i — i-^-yVl 

— L I O - 1 - ? 

51 3^ l4^r f-JL^-t cf^^r "cJ-^HH ^ *fl^ ^ 

^ ^-^)o)l^ ^-^ 7l ^. 71^1^-^ 7]^- ^IL, 

51 4a^ ^ ^ofl -f-Sl-^ ^^^f H o v ^HH ^ sfl 1 ^ 

5i 4b^ ^ «^-% v cf#^^ ^^HH u \ M §m 

^ ^ *fl^3 ^ ^l^^olcf. 

110: cj^7l 111: e)|°lEi ^-f- 

112: cflole] ^-*f 113: ^^7\ RF ^^-^ 

114: *g- ^-^In- 115: ^ -*f 

210: 71^1^- 211: 7]x]^ RF ^iJi^e]-^ 

212: cflolB] ^^Md^ 213: o}«- ^^if 
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214: Aijr ^^-f- 215: H o v ^ H^L 

£ JfjL^lj; cff^^ ^^MH ^ ^ 711 3 13: ^7}!- o] ^Jg-o} 

■f-«fl oil °1 ^1 * ^^ffe ^^^K Random Access) 3l U-^Ml ^rtb y A°-^-, ^ 

3.^ ^o\] Ur^^M , "-^-8^711 c]] ol E] # *I^°J ^ 

-ti ^]lf ^^l«|-7l ^ # -f-^rl!; cff^^^CCDMA NetworkHH ^-f- ^ 

(Reverse Common Channel) 3] <g 3] ^ ^ ^ afl-g-7] 

^ ^-2] #q ^-8- ^-8: °l-g-s}^ 

5UiLH, -§-*Hl ^ ^^^1^1 t-floiEl ^^ofl 41^^ "irsl *fl*i 

^7fl ^iL7}- -g^S] #7>S|-J1 ^l-g-^^l ^fe ^S, °]-g-f^l ^ 

^-Si ^i^^T 7\%-A ^Ell^^ ^H^ 7r] a] ^ # xi^^i-^ ol-^^-Al a-i 

0>^1 1-^5}. £1^ ^r^lnl; ^Eflo] c-l] O] El oil 7,-j 

qel- til ol El ol] a-i -S^^r*! *l€§r^1 ^MH^-^ -f-^S 3. ^sfl 
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IMT-2000C International Mobile Telecotranunicat ion-2000)°il cfl^r ^^7} ^-t}|£H 

s] cflolB] olifLo^lji o^dj, ^-§1 IEEE 802.11 

alMsl-Jl °X±: ^-*\ LAN-cr °H 2 MbpsCMega bit per sec)^ 7}^$: 

(circuit-switch)^: -ft-*!:*]: *fl^-S: «lJl-&^^.S. A r -g-«l-7l nfl-g-ofl «V^^1 

n o Vo lM-, ^Ml^A °l-§~§"tl ^]^^^] Sf^S IMT-200CHM Jl^f 

cflolE] ^l^^- ^sfl sfl^ UI^ u 0 >^(packet-switch)-a- ^-g-^Kn. &t}. 

CDMA (Code Division Multiple Access)^ ^.SL ^^91 cfl ^ ^> u £^]€t -%-*&°] 

^■7}15}JL, $]lf-o)]*\ S^Sj-fe. ^oj «. 7 ]-^g]-^ ! oj^^oll -g-i£Sj-if ^ ^1 

Hr^-lfe 3^ 3-S-Cmultipath) ^ <HH ^3°-^ ^-tllb ^ #3 °1 

^^£]J1 $1cf. o)e^ o]-^ S ojn] AV^gj.^j! ol fe d.^ LAN, ^ ^ti]^7|- o\] 

^fe- IMT-2000^1 S^^^S. .xflAl5.]jL oj^ LMNQ( Lucent, Motolora, Nortel, 
Qua 1 comm. Samsung) CDMA One°]q- -fi-^ ^rS.*]-^ W-CDMA(Wideband- 
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A\ti)^7\ cfl-tfsqfe- IMT-2000 A] ^ efl o]| A-] ^ 7}^9\ C-flolEj^nV of 

iifl^-g- o]-g-S>7fl O.^.^ *>^<2] S-i:^ ol^jzf A] ^ Bfl o j -W-^T-c^ ^ ^ ol^ 

^l^-^^l nfl-^l ^"i: ^l-g^ Jl^^ ol-g-^ ^^^9J Aj-^-ol 

il^ ALOHA 14^°J 3*1:2. ALOHA ^S^°J 

<%2\ ^ 1970\1 Sj-^M cfl^Hl^i §>^°1 ^ ^#^t^ ^ 

3» ^^r = 5.Je.#S. 7flt£]^cf. ztejJi, ALOHA ^^HH^r 71*1^4 ^IM^ 

fed], o] ^-afl^-g- *B^Sl-7l ^«fl #<£?H1 S^A]^ ^^fV 

ALOHA 7]- <£^-E] 53^. ^T, ^IHH ^l^V ^Sj-I^S. 7l$ A]zHHnV 



b 



*}a) t\)o)B\ ^ 7 }S)^ ; ee.$ E f "SIMM t^S)^ cflolEjofl o] *}) 

^H 1 ^, ^^SV ALOHA u cM£r ^*<9 £^(contention mode)^ c|| 

sMl €4. <4^M , 7l^l^°lH cf^^o) §^ ^(forward link)°l] *1H ^ ^JSL 
^ IS. Si *fl^°l #^11 Tj-fofl^ 7lxl^-o]lAi t-flo]^ # 

4M1 cfl^l: .9. , #*M-°1 ^oIe-H- =^ 

4#^^ °l-g-^r ALOHA ^^MH^r z t ^-S. 

°1 &fe *<H^ ^l^^^i ^V-g-eV^l E)- ^^Cf 

^ sfl^ ^^l^l^ ^(capture effect ^sfl nf^-SH *r 

■^(preamble) ^S}^ ^ofl iJS.-^ ^-g: Al~g-«h ^-51^3) 

^71^71 ^ JfJl -^71^^^ oj^ ^^to^Mj dlolE-] o|- ^ 

<>lsHM£r, -f^^t cff^^ ^-8: ol^-^- ^eflo| ALOHA ^£#<>)) cfl 
^ l£r ^efls] cj-^^r "o^-l: °l-8-^ ALOHA = z\]o]b\ 
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51 lo)l itj-s.'d, ^iM^ SW^I *l5I(access at tempt )# ^l] ^0]^ 

*d=£°l ^l-T^^I^^. #7l ^ a1j=^ ^7}}9] ^ -f- a] access 

sub-attempt)^- ^^£)J1, #7] ^ ^MS-fe 4^11 ^ ^^JeL Alf}^ 

(access probe sequence)^ ^l^ol^M, #7l -5.-3.*. *1 H^-b t 7)] a) 
-3. sL-M_( access probe)-^. ^^^S^K 

#7l $4=- ILsL*^ ^*fl cflolEl* *ll ^ #M cfl*fl ^7 r S}- 

31 ^71 Af-g-Sl-fe W-jg^ 71x1^- Jfjro] ^7] -§-7l ^ JfJ^l ^ ^ ^] «1] 

^ ^jsL^o] sj.*^ ^i^S>7ll =- el *g -1: ^ #71 HHl<g-l:ofl <>H>*1 

^ -^f ^gJiH- ^}-§-7.>2l cflolE]^. ^^-g]-^ 4=- 5fl^ nflAl^l ^#(access channel 
message capsule)^ °1 -r-°l ^l 1 }. 

^sKn.74 sf^ cj^7l 4-^.52.^ T^sj ^ sH-Sl ^ 

4- ^sh}. ol nfl ^ eflf^ ^-g- sflvg-g- oj-g-si-a} cfloie)* A.^\7j 

^ ^ ^.sLJ±_sL 3]ojEi ^-g; Alj=ev tV^7l *1<-KTA )-§-«?]. A 

*fl ^ ±i^-tLSl ^ sll^icf ^r^(PI) #7>s| ^ efl^g. A!]^-g; *l51 
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§M1 ^cf. 

^"71 Sty 7^0. ^ ^4=. *z^*M. S-sfl $]o]B\ ^^-i- 7)]^ 0_j=L A] 

SV^I^, "13 ^£ ^ ^ -§-*IM c-flolE] ^-g- ^tf-x] 

A o v 7j £f ^-o] ^eflo] ^31-^13: cff^^ oj-g-^V ALOHA 

C-IHl^ ^SHr Tj-folj^ n^ofl-H-.g- 7 fl ^^§].^o> ^7} ufl£-ofl $]o] 

-H- igj^o] s-^o. ^-o. -g-^ §H^S]-7l ^ ^ilS., -^^tV z^S] 

^S.^, ^1°!^ ^ JL#^: fe^^ -g-Alol| ^14^ cflolEi 
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^^ofl tc]^ -f^r^t 4?f^r H o v ^HH ^f- <y <>] ^ ^ 

*1 ^ «ML^, z]o)-§- ^7l| ^^o] Jf^ 2:71 -g-71 3\ ^-SL 

^f- ^-ir 4 ^7HH ^1^1- ^711 §1-7] J?]*|| 

Tjol^- #o] ZL) Z| ^^o||^ 71^1 ^-o) ^ ? } E o) ^.g. ^ ^ofl ^ 

tl)o)E-l 7>^?fl ^-O.^.^, cfl6)Bl ^ jL#-i: -g^Hl ^M-S] 

Si ff-y)'^ S.^S|-Safe^ll- S-^ ^l^Hl «^^^ t l^iL^l o|H ^ 

l-^^.Sl-711 o]:7l^fe ^Jl# ^7fl§H ^ ^ A o V ^l 41 Jl* ^-8- 
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I 



EE^r, -g-Alofl #*$ ^f- djojEi ^ofl ^sEfls}- cJ-igj-71 "tel 

[-^o] ^# ^ #.£] 

W^fe, cflo]El» ^-^Al^lJl #*g= ^ ^fl^-i: ^-*fl tflol^^ ^S^, 

^#sm ^-f<Hl^ >d*^ 7fl^S>Jl, *f-S.&7] S. 

^ *W ^RV #*°J t-flo|El- ^4§]-Jl cfl7l§1-^ c)] ol 

Ifsfoj ^*Vcf. 

^-7] ^^-71^, #71 71^1 nfl o] ^ * 1^1^ &1 

^-f^E] C-flojE^ ^^«>o|. RF #S1# -f-*fl #7l 7]^) ^-O.S. ^ 

^sl-Ji, #71 71^1^-o.S.^-E-l RF #5:* ^^^-^ ^71 RF ^S. ^z)*f-fy; #7l 
^■a- RF #3: ^15:1- f^H dME]- ^ l^-i: W u o v ^ -tl 
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^ ^-Mfe A\^£L5k cfloiEl-i- c-iloiE-ll- ^sKr f^leJ-E. #7} 

# ^lli SH^*! ^-fofli^ cflolEl <*^J1, 

^-i ^7|7> s_H^*) ^&-g~^ ^ -ids* nfl^Ml ii-ff 

#7l C-flolEl #^*r, cflolEl #^«r ^5]^^ AV-g-7-1- cHlo) 

e]s. ^sl-Ji, ^^on^-o) A >-g-^l- dloiEi°j c}57l] ^ 5U 

4. a, Cllo)E] ^^ffe, #71 71^^-cHlA-l ^ ^SlSl *7l7> £^ 
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S -§--§: M-EHHfe ^€ °1^-t-e-i *\}°] a] soil ^sfl 

M-bJ-vH^ ^1^71- ^°11^7 -*l^£l^ ^ XI <H aiEo]i ^$01 qj^b}. ^ 

^-71 71X1^-^, ^7l &^7}°\}*} Q^-S) RF ^liL!- ^Hd^ 71*1^- RF 

^^-¥-2}, #7l 7l*i^ rf ajjt ^e^-i^E-] <y^«>^ xul-i- ^ ^asfo] 

#$1 ^1#°1M- *f VilE^S^ t^&l-i, #7l 7l*l^-o 1 |^ ^-71 ^-^71^ 3] 
^ ^ ^1^1- l^Vfe ^ Ol &1 ^Al«sq. ! ^-71 C-llolEl ^^A1«-^.«E-1 

3tt -f-JL -g-71* ^ *® ^-f ^-^^h #7l ^ ^ 

-e-* ^SRr H o V # ^ ^ #71 ^ tlSL ^^-Sf^-SfE-1 ^ # 

JL-& ^ 511 ^4 *1# #7l 71*1^- RF ^ 5] -f 

^ ^ ^3. 

a?!-, <#7] ^ Ol «- ^iffe, #71 ^^HH ^l^ ^l^H ^ 

21 *I^°1 ^s.£l7l Al# ^ofl OH- H^tVcf. #7l SSV o}Jf 

^^fe, 7 A #*^1 A l^ #^§>^, t^l sfb 

**^1 ^ololl Sfl^l-Sl-fe Al^VoflA-l nelog^-o] ^ololl SH^Sl-^ Al^^^l ^5)-^ ^ 
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#7] US. ^-^fe, I£el^l-°)M ^-7)2) 2.2$ f r ^-# ^n]^ Sj-u|- 

A o V 7l *\3L ^-^ir, ^7} -idJl ^£ u oH" 

-^Ji ^Hl 4& ^ Jl» ^fl^-i- ^1 #*^1 ^ 

°1H £^r, #7] h o >^ ^Jl ^^-f-ofl^i ^ 

^ ^ -tlJil- «<>11 ^s)^ ^ a1# -g-^ 7MH, ^} 

(puncturing)^ ^Efl^ u y a]^6\)a] ^^sj-^s. ^ ^ ^ oir}-. 

°1^K ^<H1 <4& ^f-s^si- 4f^^r t^HH ^ 

S. 2 ^ t^^: ^-g-^M ifl^ ^yV^oi ^fi^-lh x-1lJ= 

71(110)^, #71 tf^U 110)3. JfE] ^vg-g- -i-sl] #^£)*r =elo«-i:-g: 

1- ^i3r}31 z\]o)B\ ^-§- Sf^ 71^1 ^-(200)^ f 4^2} #71 71^1-^(200 

^ 210)1-8: ^el^-ji Ef tflM^H.^^ ^r^*f^ CDMA MlM $1 =L(300)£K # 

71 CDMA uil^^) 3(300)5+ ^ t-l <>1 . #71 ^^71(110)^ 7}<£x}% 
A 1^^7l PSTNC Public Switched Telephone Network) #(400)^4 , ^7] CDMA ^11 

H^=L(300)£r ^7] ^l"7l( 110)^ olE^o| A\%x\<% c^a]^^ q]^ 
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^ #(500 )*K A o v 7l CDMA MlM$| 3.(300) Q ^^^1(110)^- z\\o)&\ *\ 

til^f- a}%-7\^ o^a^^^. PSDN( Public Switched Data Network) # 

(600)-° ii- ^^€4. 

>^7l 4 71^1^(200)^1, -g-g- ^-g- ^ 

fe 3 °* 1: -^Jl -^711- ^§V^ o]x£ cflolEl-S) ^-Jf. -§-71 7V i^S^ Sfl # 

"S-n cflolE^ ^^^r Al£.S>^ 2.=. ^71 7> ^ ^ 1^ 
91 *1 7 t ^ ^I^Ui^S- ^fl^^Sl # B)l ^ijL# ^sl-fe I2| ^jg. «<H^ 

^-7] Zl- ^-71(100)^1 #7l 71^1 ^-(200) °1H H o V ^€ 5fl^?>=S] ^Ell^il- 
^AlSH, cflolEl-^ ^^S'PI Safe ^711-^r ^"71 ^-Jl -g-7l 7> cflo} 

^^ol <£ g.^ ttfl^l 7lcfE|jl f cflolEf ^ f^fl ol^ ci^-71-lr^ #7] -if 
S-^7l7r ^RV cflolBl- ^i^^- Al£.fV ^-^71-i; 

cflo}Bl- ^i^-g: Al£^ ^^71*^- cflolEj- ^71 

7> 5^ CflolEl^ ^^ol <Q-S& nfl^ 71^51^^- Efl o} Ef ^-g; *fl <H Sj-fe cfl 
^ ^-^HlAi ^^71^- 71^1^-^ 71^ Cf. 
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#7l ( no)fe , #7l 7] x| ^-(200)^5. *d^H: t-floiej^. igHM^lfe- iHl 

o]B\ ^^^-(111)^-, #71 Z\]o]B] t^^-(Hl)ollAi ^£ cflolE]^ ^Sj-fe- Cflol 
«H ^^(112)S+, #71 z\]o]B\ ^^«-(H2)^-^E-l tllolE-H- «a^^-ol- R F 

^1) #^1 71^1 ^-(210)^ ^SVJl f #71 7l^l^-(210)^.S.^-El RF 
olaj*]^ cf^- 7 | Rp ^Jl ^51^(113)^-.. #71 ^ RF #S1 ^ 113HH ^# 

#« f^n w ^ *a^^ ^ 

#S ^#^-(114)^ #71 wj.^ Al-g- ^#^-(H4)o1lA-l ^Als] « 0 l^ <^«> 

CH°1B1* ^1£% V ^l^F ^iir^^ oli^ cflolBl^ Tfl^ # -1? <f *1» 

m^^H #71 cflolEl 112)5. #^§Rr ^ ^^-¥-(115)3. ^^cf. 

#7l 71^1 ^-(210)^-, #7l ^t7l(H0)^l^ RF #J:# ^#^>fe 71^1 

^- RF ^IJL ^e)-f-(211)^-, #71 71^1^- RF #Jl *1 3 ^-(211)5.^1 <y #5: 

1- #7l ^iMCllOHM ^Efl^- ^# ^ ^5§H #^ Jlfoiq. Ef t|l JE 

flns. #7i 7l^^-(2l0)«^l^ #71 cj-^7i(iio)^ &&*k ^H^l* #^H 

31#°1M- ^ vIle^-l^^JfEi <y^w>o> ^£1^ #31^ ^ Bfl»g ^-4 

£°1 4UL7J- 5^ fhSjSf^ C-fl o] B\ ^A]-<f-(212) 

4, #71 cflolBl ^^-C 2 12)5-?- El #&^<& 01^1 61 21 = 5l<g-M: ^^.sq- -S-^ofl 

^# #^^1 5L^'- aj^f*- ^^§1-71 ^1*11 A>-g-Sl^ Jfjr ^7H- ^1*!- ^Hfl- ^ 

3^ ^ ^^-¥-(213)^, #71 S^- ci] Jf ^^-^( 2 13 HH ^?!: ^ 

£1 -S-71 ^Jf-|- ol-g-Sj-ol S.^ ^7} oil #^ ^-S-l- ^SHr #^ ^1^ 

^^-f L (214)^- ; #71 #Jl ^^(2 14) 5.^- El #^ ^ 
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^ °o v ^ ^^-(215)^. ^^14. 

°lsH)Hfe £ ^ ^-Jl^ 4f^^r t^HH ^ *fl^ 

-f<d f #7l ^H" 7] (110)2} ^ojEi iHWllD'Mfe e)lolEi7> 

t^slfeci], oj uflolElfe ^-7} 7lxl^-(210)4 #7l ^^-71(110)^^] ^-5)- ^-8; 
^tt H3L$} ^>fl ^"71 ^^7l(H0)# A>-g-S>fe ^)~g-*}7l- ^Sl-JI*} C-ll 

- ol^-sl-aj ^srj-Tfl sq^-tfl, ^°H>H*r ^ Af-g^fa] 

Blfe #7l 71^1 ^-(210)^.5.^ ^i^sl^ « 0 >^ o]-g-s>^ *1» ^ 

*v^, #7l 71*1 ^-(210)^] ^71 71 x]^- rf ^Js: ^^-^-(211)^1^^ rf -tlsi 

# 7l^cfl« ^13:^ #7l Dflol^ ^^(212)5- #^Sj-JI, ^-71 cflolel 

^-(212)^1^ ^g- ^-g- ^fl cflolElS) S3°fl-i:-a: ^ 

^-S 2,71 ^71 SI- ^ 51 -g-71 ^"8: ^SMl 

QjaV^o.^., ^ 7 |j£ 7l ^ jjLjr _g. 7 j ^ ojif^- S>i4^ =21 <g«-ol ^^§1 

¥ ^^71 ^olej-c ^^. S ^l- c^u]- jfjr 7 1- oj =0^ XV ^ ^ 
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fe Sl^fe Jl ^-7} 7} o]=o]# # E lHHfe Ef ^-^l-o| $}o)B\^r 

S+fe -5!^ ^ ^l^^-i: ^M^fe Af^oll 7}°}^. 

^ #*l2l a o v 7 ] 71 ^^-(2l0)ol]^1^ ^f- ^"8: ^-*H ^ 

^r, #7l 1^ ^-¥-(213)<>]Hfe #7l c-flolB] ^^A]^(2l2)^^Ei = 

e]<g-M: QsLQ -g^Hl ^ ^-5\7] ^"g^fe fS. ^7] 

# ^^w>o|- #7l ^ ^.3L ^^-^-(214)^ -#^"<5}-^. ^al, ^1 

41 3L (214)°fl*lfe #71 k\)o)b\ ^^]Jf(2i2)sL^-B\ ^-7) o^o] 

A}5r ^ ^-o] ^-S 7Br I" H-Ef^fe #j££]- #7l a} Jf ^ ;*) if ( 2 13) o\) 

A] #S]£lfe Al^^- ol-g-§>al cflolEl* iL£ t ^«17> ^1 #Efl SMI 

Ajjg. ^-f- (215HHfe A o V 7l ^ 4! 3: ^^-¥-(214)^1^1 
u o v ^ ^*}7} ^511 bHJ^J *l)^o?l *m ?§o\ t)l e (Power 

Control Bit; PCB)# *l#§rfe u f^- ^ v °l #^ ^ Til A^oflAl PCB cfl^l 7H^-°1| 

o^7HiAi q-Ej-^ ^ 5Ufe *]<3£r #7l^ ^o] , =e)ofl^. o] 
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°1°H, A oM ^iMUioHlA-m #713; «V^q- 7 E voi av 7 | 7 H^-(2io)<>1H 

-g-71 im a]«-2] ol^o^ ^^Sj-Tll ^M. #7] 

71 *)^(210) o]| ^ ^ ^ € ^ E(l ol f^ofl/cl Jfjr 
^-71 !- 3E*J- H-El-Ml^ Aljr.g. ^^Ml ^<3, cflolEl^. T^S^ ^31 & 

^ ^^71 #^ itaV^ cflolElfil nfl^l 7lcf^o> <j} , cfl ol ^ # ^ 

# 1> -ir ^ oil ^1 Sfl^fe *d=£-^ 31 4^0. .3. 

t-IMtH-I- Sfl^Sl^l ^rfe Al^V ^ ^ °)1 ^1 a]S.^ ^Ir^ cfl 

°lEl ^Ht^I ?l^f^- ^^-i a^-^l Cll ol E] o] ^i^ol Sj-s.^ nfl^H 7lr^-^>fl Jgcj-. 

£ 4*lHi=- ^-Jl-£-1: ^^HM ^ iJ 8- *ti^ 010^ ^ ^ ^] o] 

£. 4aofl^1^ Al^EfloflA-l <£s$Qo] 01^ Al^aj Al^oi] ojsfl ^^S]^ 

A14 Al^^- ol-g-sj-o} ^}o]B\ H^^r AlS.§l-fe h o 1-^o| ofl-g- q-Ej-tfljl &t}. ZLBl 
Jl, 31olEl # ^ -§.- ^tsfl *f-5L -^711- $]*fl ^Jl*! Helott^-o^ zjol-i- c-flolEl^ z] 

^1^1 2^11^ 7}^tb<&SLv\, sj-q-s] c-iioiEl-i- ^^sf7l $1*11 ^jisqir 7-i^i 

£r ^-^71)01 Al# #^.2.sL ol=-ol^l7fl Slcf. 

^ ^*1) ^ ^ *1^ <\9J ol^olH ^fl-l-Tll 7-fl 

dlolEll- JL^-S>J1 51 #71 #1-71 ( 110 ^ ^""M ^ «fl ^ ^^fl 
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^4 (S* 0 ~Si)°fl A 1 S. 4a^l 444 °\}°\\ 424. 57fl3l cflolEl7> -§-4 

°11 x d^* *15.SM, 4^ ( S ! - S 2 ) °1) A i 27fl2l dlolEl7l- 44 ^s. ^ 

^■i- °l-g-*H 7l*l-5J-o_^ 4*£44. 4^*1, = 4*|] ^ ^4 (S X -~S 2 )^^: 
^ ^ ^ ^.^ofl 4^£] fe Cflol^fe 77fl7> 514. 

-*Md, ^l^Hfe ^ 4*fl ^ 44 (S 0 ~S!)°lMi 4^4 57fl2l dlolEi 
f^l4 S>u|l- ^44°] if Jr ^71 -g-71 ^ 4^ -g-71 o]^o]^JL 7}^ 4 

4. -^44 4^14 4^4 c-HojBlel-i 47I 7144(200)4 #71 4471(110)4^1 

7] el oil 44 44 44°14 %m ^lf^l ^>°11 ^4^1 &7] nfl^-ofl 

°14^1 7>^^r ^-Jl?v ^ 4 4 5i4. 

51 4a°H4S- 444 °i^-°l , #4 7144(200)44 ^ ^^1 ^ 

% A l^ (S 0 )°H^i 4^4 ^ >H1 4*1) 44 ^14 

(S 2 )°1H 4444 ^^sj-Tfl 44. nel^., 47l 4471 (no)44 

^ 47l 444 RF -Us. ^£14(113)4 47i 4^ 4^. ^44414)^ -g-sfl 4^ 

4:sl# ^44°i 4-§- ^-8: 1^4t11 44. 

^. 4^ #^71- -g-71 iaj-sq^-g-g; 444^ 01* 444 sl^ 4 

4711- ^oJM 4 4*1] « 44 4^ (5 0 )°11 A 1 ^H^-I- 4#4 444 31 4^ 
cfloieii- ^sj-ji, oi ai^«-4 47I 444(200) o.^.-?- El 4^3 43 *H°1 
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ulEf 0 l-g-SH ^lifl *m .*lH(closed loop power control)* t'A'^^II 

nfl-g^l -§-71 3.^$. 1)3.7} fJ-^SM &o)} =Sjo»-i-o)l afl 4) ^ *)M # 

S r £r ^^71 ( 110)^^1 l^lfe ^Sjoj -g-^V i^s. ^ 017,1 

% #*fl A]^J- A]^Ol 0>ia A]^6fl^ # Clt7|t^ ^ °1# 

3 c-flolE) d]S3V A]jr 7 }- *\^S-]k= ^ii^-i- *i 

^4. 41JL7V H-^^ ^ o- o,l i=. t}^ 

X\ #9J ^ 51 7l nfl^-oll D]^- ^^-^ ^-2:7} 7V^<5 r 7ll £) JL , EE*}- ^ 

31 Al^Bflo} ^ofl oj^^ ^ ^1-EflollA-l ^-g- ^ o|7fl ^ 

4. ^, ^£]<£-|MH til °1 * o_V^j ^ 4^t^«l *i#<>11 iAS]^ 

-S-Alofl cflolE] JL&^r Z) *r 5U7fl 

2. 4a°- r 

5L 4M H-Efid; Wj-Sj. ^o], ^ HJ^ ^ (S 0 ~Si)^^ 571] 3] C-fl o] ^ 
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# oil- Til ^1*4. ^ *13" ^ (S 0 -o) 0 fl A i^ AA$\ ^1°)^^ 

4-S- ^ (S 0 -i)°ll A 1^ t i\\d\^7\ *A<£^A. °\A 7 ^l A * 

^ A^l- Aj^ofl^ dMElSl <$o] #<Hs.7ll £]ol £. 4a^ ^-fJiCf =S)<S 

^ « ^ ^ (S 0 _,)<HM *d^«- eflolB|» ^"7} 71^^- 

(200 HH S-AA^ =e)«S-&ol i&sL£]fe a]^ (Ss-i)^^ 3L^-£}52-8-8: ^-71 

^T7l ( 110)oll Tfl t^W. °1» ^^Itl 5-^ ^^711; ^ol]A] = tij^) ^ A] 3]- A] 

^ (So-i)^^ ^^"711:^ *fl^r cflolEl* ^sMlnV, A^ « *}A *1 

^°1H ^iM-^r ^*^r ^^Ml «i*fl Air^ 0 } *1 

f-^] 7lxl^-^^.«-El oli^V ^wJ-g; nfl (S 3 _i)^l ^1 Cf El >ll ^cf. 

7711^1 ^^71 iMM 27fl5l ^rt^Voi ^ £ 4a^l- jH&H > 5 7 fl^ 

cf^ol ^-g- >>j#^^^ #Aj Al-g- oV^ol dlolEl JljZI- ^oflAi 

21 ^°1# 471] 5Jol taV^-^^V .jj-g- ^-ol^: ^ $lcf. olsj. 7 E Vol ; 

#°J O-^i *1# cflolEl7l- ^€ Sl'^-i: #^J15.*1 S.H1 

ofl-g- ^aj- «:oil Ir^-S-^ *d*-8: ^ -f-l ^r* ^ ^ Si Til 5) H , °1 

S ^^ol cflolEl 71-^-Sl-Dl, ^-g- icfl^-g- A>-g-S>^- ^t°m- 
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Cf'LK 71^1 ^"(200)^1 >H #7] CJ1"7K110)S U o V ^^l^ 2+ ^^7l 

^^lfe -tli^l slafl ^^sife ^lus., ^ *1<£ 0 1M- ^ ^°ll sjsil 

5|^S1-S>7l 3*fHfe ^ o^o) ^ 7jo]f ^} §}-a| o> ^cf. 

4Ul3 #ol7l Jfl*fl ^§ #°)^ 3J£r 

^M^o], 2$ ^lE.* "f^M^ ^^1 AjAEflOj A^ofl 

°lsHH^ £ ^ rl^rf #<8= ^ ^fl^ 

n}-& ^fJL^ <4#^ H o V ^HH A <H> «^1 ^ t 

^-Sl-Jl, ^ a s V 7lfe ? CflolEl* ^A^lJl ^ x]]^ -f-Sfl Dfl o] El* ^i^eV 

3, ^"71 71^1^-O.S.^-El^ ^#^SL* n^l^M 71^1^-ofl^ i^-sl ^0]]^ -§-Qj 
^1-^ ^°1H tllolEl-1- ^S^r ^-f°im ellolEl- Tfl^SjOI, ^fJL-^71 

*m *m #^-<y ^-f^ f^s^n. ^71^ m 
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#^ #7] cfloj£) ^S^E] 7i^%V c-Holel# ^ ^ tO-of RF #3l1 

f-Sll #H= ^-1" ^fl^^r -f-*fl 71^1 ^-O.S ^#SVJ1, ^ ^^.^ ^Sjfe RF #3. 

1- ^^t 0 !- ?1 71 en #3.^- ^^l^lfe- ^1:71-8- RF #3: ^ie) Tct^l^, #71 # 

RF #3: ^-lBi ^TiHiA-] ^Ai-g- #3.-^ f^H ^-i: ^ -tlsLofl 
«fl #£] ^ #3:1- ^ #3: ^# ^14, #71 ^ #3. ^# ^^HM 

^#^1 #* #3-1- cflolel-i- #=£^ 71^- #^ofl ol^ cHojE] 

1 ^11 *1* #71 dlolBl #^ c+Tjl^. f^Sffe ^ ^ 

5. ^#^tf. 

#7] « 0 >^ #7^ #71 ^TlHlAl RF #JL1- ^#§Hr 71^1^-g- 

RF #3: ^7]}$\, #71 71^1^- RF #3: ^-tII^^-b-1 #3:1- #7l 

IHI^ ^Efl^ ^# ^ #fl 7fl#o]i4 El- MlM^a.s. #^ 

Sl-Jl, #71 ^TlHlAi #71 #^ TctTflS. cflo)E)# #^ Tflf^om- E|- ifl 

M^a.^-f-E-1 <8^*£o> ^sJ-d^ ^#£1^ #3l£1 #^ Efl^ -f-^ ^-ol ^# #Jl 

7V i^^-g-g- 3J-<a*Hir #3:1 #^§1-^ cflolB) ^# #7l Clio] El ^ 

^# ^1-7-llS^-Ei #^#<y cflolElSl ^«21- -g-AH ^-# #3.^ £.3>- ^ 

^-1" ^^§1-71 ^Sfl A>-g-£l^ Jfs. ^711- 7J41- ^^«>fe £.3" ^ ^ 

^7-11 <2f, #71 i*}- O^Jf #2lHH ^-0]?}- ^# _g. 7 } ^ o}-*^- ol-g- 

sM £^ ^^71^ ^a.^. ^^sffe « G v^ Aijg. ^ ^Tflsq-, #7l #^ 
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t 



I 



71*1-^-8- RF -tlJ: *1el ictTlls. ^5: ^ #315. =?■ 

o)v}°\}X]±: t^oll rH-e Jfjgr^ t}f^^ ^-f- ^fl^Sl 

-T-^d, ^71 ^^flS) ^7} cflolBl ;*J^ 31 ol E-l 7} 

3^1, °1 cfloiE]^ ^7} ^sq- ^-71 ^ ^lsfs] ^ ^ *fl°l 

A]Jr<4 ^ ^-71 ^ ^TfloflAl ^}-g-747} ;£ ^Ji;^ Sj-fe- cfl ol EJ Oj . ZL S] JL , 
^-7} r%o]tf ^ ^Tflofl^ ^H^fe ^71 cj-TllS^-El 

St^, ^ V 7l w o l^ i^Tij]^ # 7 | 71*1^- RF ^SL ^S] ^MMfe RF ^Jtl-g- 7] 
^Cfl« ^IJLsL a o V 7 1 o) Ei ^^A] l&^lS. #^§>J1, #7| cflolBl 

#3HHfe ^-f" ^fl^^r ^ ^^I^tt cflolElSl ^E)^l:-8; f-*fl *f-3L 3,7} 

^7]^ Jfjr -&71 ^-g; ^^§1-711 =L?]5L, ^7}^ Ml-Sq- ^-ol ^ tg-^ # 

^HHfe *lel ^1^.* ^^^-O.S.^1 ^-71 ^HH ^AlTi ^^7> 7}^ 

Sl-Cf. IE<& H o V ^ ^1^1" ^71 &7§S. H^: JfJl 

*l-eM, ^ c §°fl f-S-^lk 4^^^ ^^HH ^ ^f- *fl^ 

^ #*1°] AJ-7] 7l*l^-(210)<HH£r ^ ^ ^fl^^r f-«ll ^€ dl^lBil- ^ 
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jlzV ajJf-i- ^^§V7l ^*fl *f-3L -&711- ^^fb H_il-# ^J^^l- a> 

71 ^ -tl^L 1^ ^7-11^ %?$?>tK\. =L?\J1, ^7} H o V ^ ^.3L l^g ^^H^fe- # 
71 ^}o]B\ ^^Al c}^lS.-fE^ -g-71 ^-f ^iJL ^ 4^ 7^ ^ 

41 SL^ #7l S.^ o]Jf ^ ctTlHlAj *\.3L% ol-g-^ c-flolE] 

1- ^2:^ ^«l7> ^ ^"Efl^^ ^^S>7fl o)6\x\ t ^7} ^ *\$. 

<HMtt ^ «o v * ^sfl 4 

*fl^°fl ^ *fl<H *l#sHr «>*4- ^ Vo l «^ ^31 ^°1H 7l^l ^-^l 

#3HH^ H]-^ ^J-ol Aj-7l w o V ^ ^3HM "o V ^ 

^fjL -§-7l a# o]«oj ^.g. ^Algj-ttj o^o] ^Sj-Tfl #7] ^ 

^-T^HMi ^ ^oflAi >S-<S= ^ Sflv3-g- ^f-Sfl C-flolEl ^oflA-j ^-JL -g-711- 

7l#€: cHo]Ei2] ^l^ol ^-a-^ nfl^j-x] 7l cf^ °> «V^1 f °1 3 » #<£SRr 

# n a v l: ^fl^s)^ #^-8: t^^S cfloiB)^- 

3 ^"8: ^^-11 cllo] Ej ^ ^^ol ^-5.^ nfl^l 7iq-S|7ll ^cf. 
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£ <HHfe ^t-sL^'Q ^f^^r w o v ^HM ^ ^-f- ^ w o^^ 

^■-8-i- H-EfM)7l ^lSfl -#71 ^ ^T^loflAl #7) h o >^ oVt)]^ ^Spfe Dfl oj E^ # ofl 
1- ^ Sl-71 nfl-g-ofl nejoflf o] ^olo]| cq^ ^^o] ^S>7ll ^fecfl, ^ 

5L 4aofl JE*1^ v}2\. Qo] f ^ a}^ a] % (S 0 ) °1 ^#711 

cfl ^1 *fl dlo]B]# 5L#5l-Jl Si^ #7l #3HMfe ^ # 

M ^fl 3} ^ ^ (So-Si)^^ ^W". S. 4aofl q-Efid; ajjofl uj-a 

^, 57^ c|lolEl7> -^Alofl ^l£S>^, « ^ (S 1 ~S 2 )^1^1 27flSl 

c-ii oi eh ^> ^ ^fl^-i- ^1-g-sV^ 71^-^-o.s i4efH, ^ « 

(S l ~S 2 ) 6 H*\^ ^ 'il^l A l^- V ^ n 2 "^] cflo]E-l^ 77117} ^icf. 

-*Md, 71^1^-^A^ ^ ^ ^ (So-SO*}}*] 57flSl t-llolEl 

f^oflA-1 Jfjgr 2:71 -g-71 ^ Jf:§l -g-7l ^ o] o] =.o^ ^ V±JL 7 }^& 

-^^^r Al^olM cHlojEl^S. Aj-7] a)-^ ^j-Tfliq. aV 7 ] ^ ^^1^ 7] 

El o]| ixl-e)- ^S} *1<£°H- BfltflSl ^>ol] o]^fl ^^-§1 ia[t Si7l trfl^-cHl o] 
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HBlH-S., 5L 4a<>1l>*l£. 53-^ 5l^°l , <#7\ H o^ ^7-)HH ^ M 
X|*]- (S 0 )°'l A i i2[ aj^~& .^1 ^ (S 2 )°\] 

^-8- RF 1=3:^1^- ^-71 ^]5L ^ #311- ^ « c >^ *J:£» 

n s v 7]# f^H ^ ^ (S 0 )°1H ^M^* 31^ °_ 

^ort^ofl^l >S-Bflo] 71 nfl-g-ofl -H-JitSl-^l ^71 nfl-^ofl %. 7 \ a] 

« 0 >^£l7l ^ofl ^elcfl^-oll BfliH ijLn. 7|ojt ^Sj-^- ^-7] 

# 7-11 ^ E-l ^^o] -g-z^ 7}^ ^ SI >|1 ^Cf. 

« m ^°1 ^fVl Al^oflA-l ^^ll^ cl ojAj- 

3 31 Ol El Cl-§- nli^V Al_^7l- ^l^fe A l# #*°1H A] 

S- §1-711 42Jl7> -§-71 5. ^-£1^1 M-el-Lim ^-fofl^- ^ 

l4eH, A o V 7l^> TJ-^ jzl-^i; -f-H^ 7l^l^-^A-l^ iaj-^l c-flolBl* ^-2:§>^ cfl $i 
°1^1 #^ r 1 9X7} nfl^l Dl^- ^a-sV ^2;7|- 7>^§l-7ll Jl , 
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^d^l ^eflcq Aj-ofl cgsj-l- #E)HH *}^-§- ^A-j ^ oJ>|| 

^Hl c||o|Bl Jr-lr-i; *HM^ ^ ol^ 

51 ^3- = e| <S -I: ^ ^ ol-qef cHoiBjnvo.ss. ^7fl(47fl)sl 

s. 4b°i) «>5f ^ ^ W (So-SO °fl^1 57il^ dHB] 

^-ilS. ^-^15M7l nfl^-ofl SVM"^ #7] ^^ll-i 

Ml^l ^cf. ^ M ^ A]*] (S Q _ 0 )oflAi^. S>uf^ cflo]E|7> ^#£]ZL, 

4-8" (S 0 -i)°fl^^ ¥ ?fl^ cHo]El7> ^=1^. o]<q. 7 E Vo] zf- ^ 

^- A]3V Al^A-} ^|olE^ <#o] #ojs.^ sqoj c 4a o] -fjjL4 ^3 6 £ 

l^H ^7}<5M1 

n- ^ ^ A]^ A)^ (So-i)^^ HHBll- ^1 ^ 

TflJsL ^Al^l- ^ c4-^7l# f^H -r « ^ 
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^-g- rf^Ml ^*fl ^f^l 2££r 

77l)£] ^l^l f^ofl^ 27fl^ ^-g- ^ £ 4a^ ti]jnsl-^ j 57fl^ 

^ ^ ^} ^Tfl ^1- ^<U ^ 9X 7|| £]T3], o] 

711 

^ Efl^-g; #0)71 iflSfl <£|>§ ^ o|gj-^ ^.oj ^oll- ^o]^ 
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°1^HH *}v$Z\- £ aj^ofl o)SV Jfjr-g-^ cj-f^g^ °o V ^HH tf^ *fl 

£151 c-Ho]E]^ _£. 7 |.g. jcaj-sl-^-^s. £ s. tJ^H) ^^M, & 

^JS-SMI ciHEi-i- x-l^^o] 3 0 }# c]]o]Bll- &-g-0.5.*|, ^ 

^ ^ ^11 c-U^lE] ;*l<£ofl ^sfl^- 33- ^ jfl;*}^ Als.^ ^ 

&7fl ^^^1 ^RV x)<g-g; IMT-20003f ^-<>l J].4f2) z\]o]ia\ ^o] ^ 
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Y-S^- t 4t?^ H <H-Ir °l-g-^H ^K^flfil ^^7171- *fl^-g; ^-<5fl 
Cfl^l^-i- 71^)^-011 ^Sf^ <yoJ ^ 

^-g: Al^Sffe- ^^717}- H Jfjr -^7] i» ^ ol£^- ^7.) 

>y-7l 71^1^-011 X] ^fl^es) ^-Efl^Jil- ^^1S>^, #71 ^-^71 7> 

tl| ^SjOI, ^- ^2] ^. ^7]-^^ dHE]- ^-g- ^^Jl tfl 7] ^ 

3^ ^'Ai §Kr -Y-JL^§ "o^H ^ 

2] 
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#?1 « 0 >^ ^l^L ^OJfofl,*! ^A]^ w o >^ a]^ ^^^1- c-flojBl-i- M 
51 %V ^jfij- ^ #0]) ol^ cflolEl-i- 3]^r # ^ ^1* #7l *\\o)B\ 

ifo] dlojEf a^ ^-*f» i^-SM ^-g: S> 

4ir^ H o V ^HH #3= *fl^ ^ #*|. 

^ 2 #?1 ^ ^-f^- 

^ ^ ^1^* nfl^Ml ^-g: iL-Ff-Sfi; 

#71 ^ *)3Ld\) t}} ^-51^ Al# A^-g- A] c^rV 7j JjL 6\) i=. O.^. 

HM^I-I- #*«Hir ^°1&1-5L #7l » 0 >^ ^l^i sfl^sq^i x\# ^^#011 

*1 ^-f^lfe cflolEj #^-g- ^-JL -g-71 7} &&-§-g; q-Bftll 

^Jit ^1% V nfl^l ^-g- iMr^m 3J-g- ^1 o_S. ^f^<t A-^r 
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4] 

^ 

5] 

*fl 2 lM] &o]*\ t ^7} cflo]E] ^-f^r 

H 3 ^ # ^ ^"8: Aj-g-*}- c-J]olB]S) ^Jzf 1^=711 ^ ^ <t ^ ^ 

^il^L 5^ ^-g: 4^1 o.j^ SVfe -f^-i-l}- U <HHH ^ «3 *9 

^71 ^ ^ 7 ) 7 |. S^-^xl 
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-fM^H cflo|Ei# ^aKr 3J-£ ^sls, sl-fe ^f^% v 4f^^r u o v ^HH #<S= 
^--S- *fl^sl ^ ^ #*i. 

7] 

^1 1 *cH) &°H, #?1 71^1^-^ 



#7l ^13-7 H| A] RF #3l«- 



7]x]^- rf #3: ^el-f^i; 



#7l 7H^" RF #31 ^1 ^ Jf El <ysjl££: #3l 



# ^ #41 



# #31 ^l^°m- El- MlM^a.S^-El ^^w>o> 



# #5: sl -g-71 S.-3}- 



#3:1- cflo]El 



#7l cflolBl 



Al « ^ « 



A] A] Jr Oj 



^«fl #-§-£] 



a- Jl -S-711- ^4* 



#71 ^ ^Jf ^^-f-OflA-1 ^-Ol^ ^# A]^^ ^ o^«.« Ol-g-§>Ol 



a-E- ^^-7H1 « 0 >^^r u o v * #3i ^ 



H • Hi 



#71 #5L 1^-f-S-f-El l^^l #3l# ^ Efl^32f 



% v *1# ^-i- #7l 71^1^- rf #5: ^21-^-s. #^^>fe #3: # 



^<LsL *}±= ^SL&^r cff^^f ^oflA-1 #<£ -g-f icfl^Sl <g 



3 



#*1 



8] 
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*fl 7 ^-ofl 5U°H, ^1 3L*h a^Jf ^-f^ 

^•71 C^HH ^ A)*]- A}*]o])Aj + 9lSm *f-3L 

9] 

^1 8 %H] , #7l a}-* ^^fe 

#^S]-fe #^-°| ^olofl Sfl^-Sl-^ Aj^H n^ofl^-o} ^ojoll sfl^ 

^ Al^fxl ^ ^-^O^ S}^ ^-Jl^ 4f^^T "o^H ^oH> 

[^T 1 ^- 10] 

*ll 7 ^Ml 21°^, ^71 ^ Aljr ^ ^ Jf ^ 

9] oloj 

HI 

7fl 7 ^oHl ^ ^l#-r^r 

^■71 a]s. ^^IH ^>g^a ^ ^V-S-^^l -f Jl ^Hl 4€- 
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Sl-*r ^S.^ tff^^r *&*\<*]*\ A cH> ^ Z^9\ % ^ 

I^^i}- 12] 

^1 7 *<H) H o V ^ ^^f^r 

^^IH ^1^.1- #4^1 ^ 

^ *-lH al^sf -g-^l^- 7H^, (puncturing)^ ^e}]^. #^-°l nfl 

^sH- ^$£.3. Z}^ ^-£-<t ^^^f 'tHMH ^ 

[^IJ- 13] 

^H^, -* r ^ 7ii ^ 'cblM 3.^-3 >& ^ ^-§- ^-sil & -It- 3 ^ ii^^l: 

-3i^*R=- ^-^m cfloiEf ^d^^- ^S^, 5E 
0 1^^^1 3i -§/ ^K 1 SR± -fs^ 4f^^r H o v ^HH ^ *fl^ 



36 



in — I fcJ — i O t) . 

[^^8- 14] 

*ll 13 *cH| ^7] clloiEf 

icbiM-g- rf -tlsi ^s] ^^1<HH ^Ifi -fcls:S ^<HH ^-g- ^ 
-tU^l §11^1 ^J:# u oH" ^ ^r^l; ^ 

1- # ir ^ ^d\) oli- c-llolEi# Tfl^r *1» ^"7} c-llojEi 

*$*\°\]*\ ^ «2] <$2] ^ 

l^T 2 "^ 15] 

*fl 14 %H1 &<>H, ^ tj^ ci-^lfe 

M-El-tfl^ «^ AljL# ^l^, cflolE)^. $>JL o^fe- T^-O ojl-, «.-§■ ^. 7 ] 

7]- i^^M M-El-iflfe ^ Al^- ^Al^- nfl^ ^.a. iL^-^Ji; 
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tf|°HH» ^dis}b f^lel-S. ^oM ^ 41 3^1 SI] # 3*1 «#<>ll 
*\ 3-f<Hl£r ^-g- ^^Jl, ^ ^7] 71- 51 ^ 3*1 &5£-g"lr i-MM 

tf^^r "o^H ^-f" ^"i^ ^ . 

[^^- 16] 

afl 15 iHl ojo^, ^ ^ ^)^- 

^ *r*lsM HMeI ^§1-3, 

1- ^sl-i, 

afl^I cfl ^°13 °17> 4 °14 V< H 2*13 M 3 *fl ^l 0 !^ # 

^-7-* ^ ^f^m 4^^^f A cH> ^f- 

a. — n 1:1 — I tJ — 1 O 1:1 • 

17] 

1^1 ^-1:3 a}^7,} 0)0^3 ^3 cf5 7 )l ^ safe- ^ 
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I^T 1 ^ 18] . 

^oM #3HM ^JL$\ ^-7)7} JL^S)<%^ ^El-M)^ ^1 

^7} ^ &?\}o\]X\ ^ X^S] -§-71 7> £^^1 M-E}^ 

£ -B-^SVH C-flol^S ^^Hr ^-§- f^lS ^ ^tV-% V tj-f^^ ^^HH 

[^D- 19] 

^1 13 *<H1 ^l « 0 >^ ^l^r 

^7} &7l) o]} *\ RF ^lSL# ^Sl-fe 7l^l^--g- RF *±3L ^ ^ ^ 

^ ^ Ml M $1.3.5. #^S}JL, ^"71 -A>7l 7 A^ 

% V tllojE-j-I- #3 ^1#°1M- El- Ml e^iii^^Ei <y^«>o]- , ^-7) S.^ <^ 

^IJl-I- #^3^ c-flolEl t-"r^l ^7-11^-; 

^■7) xj\o}&\ t-r'd ^^lli^-Y^i cflol^^ s^ofl^. fij-e^. j~.x\o\) 

^Jl^l -g-71 o^of-i- ^^gSj-71 A>-g-s]^ Jf Jr ^7l# ^-I- 

oi^^-- it2[ c^if #31$f; 
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^ ^i^Hl w o v^v ^sffe- ^ #31; ^ 

^ -f-i: RF -tl^l ^e] #3)5. #§lSKr H o V * 41 3l 

^ #315 ^ ^HJ£.S S>fe -^-gr't cff^4- ^ofl^ ^ 

^]^^ ^2} ^ «o V ^ • 
I^T 2 -^ 20] 

^1 19 ^Ml &<>H, ^ ^ #3]fe 

^c^SLsL a]-^ *}f^^r u o v ^HM #*8= ^ 

^ ^"i^ ^ u o v ^ • 

l^D" 21] 

*fl 20 ^.H] 5U°H, ^1 ^ ^ #3l^r 

£sHL *r Si^-i: ^^-S. ^ f-S.^ ^ 

-^-g- ^ u o v ^. 

22] 

^1 19 *<H1 Aj- 7 ) Wj-^, Aljgr ^ c]-^!^ 
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i^sm s|-fe- *}f^^ ^ oil 4H> ^f- ^ 

o] ol ol » ^ tiVtH 
— i 1:1 — I ti — i o tJ . 

23] 

XI 19 *cH) w D >^ <<\s. #31^ 

^7] «^ *\5_ ^ ^ *f-S- S£\6\] Cf-^ 

-fjL!- AV-g-S"M ^^dJ, « 0 ># Al3Lfil ^<2] n|l SJ-JI. o]^o]x} 

[ ^ % v 24] 

XI 19 iHl &o^ f ^-71 yj-^ ^ tir^lfe 

^"71 w o >^ ^iJl ^ -tl^l- *fl^°H # 

^ XH Al^V ^-g- 7}x]v\, ^8 (puncturing)^I ^Efls. #^-2} nfl 

^l^H ^i*^ ^-^^-^ -f-JL-gr^: ^ 

^ ol o] ^ . 
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